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ABSTRACT KEYWORDS
Effluents from tannery industries contain various chemicals like salts and BOD;
heavy metalsin higher concentrations and are to be reduced to permissible TDS;
limits before their disposal in to environment. In this study, the effluents of PCR;

16srRNA.

tannery industries were collected for estimating the strength of various
parameters. These strengths are treated by biological methods using native
effective bacteria isolated from sludge. Ten different genera of bacteria
were isolated and tested for bioremediation of effluent. The result was that
the bacteria had reduced the concentration of saltsin the effluent samples
below permissible limits. Among ten isolates, three bacterial isolates had
shown greater efficiency in reducing various chemical contents present in
tannery effluent. Theratesof BOD inthetreated sampleswere 14.26 mg/L,
11.36 mg/L and 8.04 mg/L which showed reduction in BOD at the rate of
87.6%. Similarly, theratesof TDSinthese sampleswere 9408.00 mg/L, 9132.00
mg/L and 868.20 mg/L with amaximum reduction percentage of 90.8. They
had also shown reduction of various chemicals and salts below permissible
limits. Polymerase Chain Reaction (PCR) was doneto investigate the genes
responsible for the metal reduction by gram negative bacterium,
Pseudomonas sp. that had degraded Na, Cr, Ca, Mg and P. The genes that
areresponsible for degrading salts and metals were shown to be present in
these bacteria by using PCR. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Environmenta pollution hasbecomeagloba con-
cern. Thetoxic pollutantsincludeacids, dkalies, ails,
fats, floating organi c dissolved matter and col ouring
agents. Thereare variousindustries such astannery,
paper and pulp, sago, sugar, distillery etc which con-
tributetothispollution. Thedisposa of wastewatersis

of widespread national concern. Industria activities
generate alarge number and variety of waste waters
which aregenerally discharged into water streams. The
natureof industria wastesdependsupontheindustria
processesinwhichthey originate. The problem of ad-
equately handlingindustrial wastewater ismorecom-
plex and much moredifficult than sewage.

Tanning isoneof themajor industriesin our coun-
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try. Thereareabout 3000 mgjor tanneriesin India. Ap-
proximately 314 million kilogramsof skinareprocessed
annually. Thetanneriesdischarge 3000 litresof waste
water, 100 kg-1 of processed hidesand theannua dis-
charge of 9420 kilalitres. Tannery industry is reputed
globally asamajor industry, which contributesto water
pollution, owingto the usage of minerd tanning agents.
They dischargelarge volumesof effluents, because ex-
cept oneor two processinthetannery industry, al the
processes arewet processes and generate huge quan-
titiesof liquid wastes. The effluentsarefar fromthe
desired leve for acceptanceinto two wayswith aheavy
load of pollutantslikechromium, chlorides, sodium, dis-
solved solids, BOD, COD, Nitrogen and suspended
solids.

Tannery effluentscontaininglargeamount of wastes
especialy tanninsaretoxic to plants, animalsand soil
aswell aswater microorganisms. In plantsthey cause
stunting growth, chlorosisand reductioninyield. How-
ever, afew microorganismsdegradetanninsand utilize
their carbon source. Chaetomium globosum,
Chaetomium cupreum, Fusarium solani, Aspergil-
lusniger and Trichoderma viridae utilizestanninsas
carbon source. Species of Rhizobium, Pseudomonas
putida, Pseudomonas solanacearumgrow luxuriantly
when cultured in tannin medium.

Tannery effluentsfrom|egther tanningindustriesare
mag or wastewater containing high concentration of sats
and heavy metals. High salinity inthese wastewaters
posesamagjor probleminbiological effluent treatment
process. Moreover, the presence of varioustoxic heavy
metalsin tannery effluent causes surface and ground
water contaminations and makesthem unsuitablefor
consumption andirrigation. Thisstudy involvescollect-
ing of effluent samplesfrom tannery effluent treatment
plant and treating with bacteriathat wereisolated from
dudge. Thesamplesaretreated with bacteriathat were
identified and later grown with mediacontaining heavy
metals. Thesampleswerethenincubated for twoweeks
At the end of second week, the samples were tested
for reduction of variousparameters. Theamof thethis
study wasto isolate heavy metal degrading bacteria
from tannery effluent samplescollected from atannery
industry locatedin Dindigul (TN), Indiaand to study
their mechanism by using Polymerase Chain Reaction
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(PCR) technique.

The polymerase chain reaction (PCR) is a bio-
chemica technology in molecular biology to amplify a
singleor afew copiesof apieceof DNA across sev-
era ordersof magnitude, generating thousandsto mil-
lions of copiesof aparticular DNA sequence. The
method relieson thermal cycling, consisting of cycles
of repeated heating and cooling of the reaction
for DNA melting and enzymatic replication of the
DNA. Primers (short DNA fragments) containing se-
guencescomplementary to thetarget regionaongwith
aDNA polymerase (after which the method is named)
arekey componentsto enable sel ective and repeated
amplification. AsPCR progresses, the DNA gener-
atedisitself used asatemplatefor replication, setting
inmotion achain reaction in which the DNA template
is exponentially amplified. PCR can be extensively
modified to perform awidearray of genetic manipu-
lations. In thefirst step, the two strands of the DNA
doublehelix are physically separated at ahigh tem-
peraturein aprocesscaled DNA melting. In the sec-
ond step, thetemperatureislowered and thetwo DNA
strands become templates for DNA polymerase to
sdlectively amplify thetarget DNA. Thesdlectivity of
PCR results from the use of primers (here chr B is
used as primer) that are complementary to the DNA
region targeted for amplification under specific ther-
mal cycling conditions.

MATERIALSAND METHODS

Samplecollection and bacterial isolation

Thetannery effluentsand dudgewereobtained from
outlet of tannery effluent treatment plant whichissitu-
ated at Dindigul in Tamil Nadu. Bacteriawere devel -
opedtoresist theimpact of heavy metdsin theeffluent.
Nutrient agar isamicrobiologicad growth medium com-
monly used for therouti ne cultivation of non-fastidious
bacteria. Thismedium isincorporated with heavy met-
aslikeFe, Cuand Ni. The concentration of the metal
wasmaintained at 50ug/ml of the medium. The tannery
effluent bacteriaweredirectly inocul ated on nutrient
mediaand incubated for 24 hoursat 37°C. The plates
were observed after the compl etion of incubation pe-
riod. For further studies, tenisolateswere sd ected based
onther growth on agar mediacontai ning heavy metals.
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A numeroustests|likemicroscopic tests, biochemical
testsweremade on theisolatesaccording to Bergery’s
manual of systemic bacteriology. The specific kind of
bacterid speciesthat resist the metalsweredetermined
by sandard quantitativeandyses. Thenthesdectediso-
lateswere stocked up on nutrient agar dantsat 4°C for
further studies.

Analysisphysico-chemical characteristicsof tan-
nery effluents

Physicochemical parametersof tannery effluents
such asdetermination of pH, eectrical conductivity, es-
timation of tota akdinity, esimation of acidity andtotd
hardness (including ca cium, magnesium, chlorideand
fluoride). Theestimation of sdtslikenitrate, anmonia,
manganese, sul phate, i norgani ¢ phosphorous, estima:
tion of potassium and sodium present in the effluents
weredoneusing various methods.

Tandar disation of bacterial growth

Thebacterial isolatesweregrownin nutrient broth
and the growth was estimated by using spectropho-
tometer at 600nm. Thelog phase of growth of isolates
was used for effective degradation of tannery effluent
ts.

Deter mination of eectrical conductivity

The conductivity cell wasrinsed thoroughly with
deionized water (the conductivity of thedeionized wa-
ter should belessthan 1 pohms/cm). The cell was rinsed
with oneor moreportion of thesample. Thetempera-
tureof thesamplewas noted down and multiplied with
the correction factor to measure conductivity at 25°C
+ 0.1°C.

Estimation of biological oxygen demand (BOD)

A desired volumeof distilled water with 1 ml/L of
phosphatebuffer, MgSO,, CaCl,,and FeCl,,weremixed
and aerated for 30 minutes. Thisisknown asdilution
water. The sampleswere diluted using standard dilu-
tion tablesand dil ution water. Two setsof BOD bottles
werefilled with respective solutions of dilution range.
Onebottlewasincubated with label at 20°CinaBOD
incubator for 5days. Initial DO level wasestimated in
the other set of bottle and noted down. After 5 days,
final DO was estimated and the BOD was cal cul ated
using thestandard formula.
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Estimation of chemical oxygen demand (COD)

20ml of thesamplewastaken onaround bottomed
flask and apinch of mercuric sulphate was added. An-
tidumping granuleswereadded. 5ml of sulphuric acid-
silver sulphate mixture was added to solutionin flask
and mixed well tofacilitate dissol ution of mercuric sul-
phate. 10ml of potassium dichromate was added and
25 ml of sulphuric acid-silver sulphate mixture was
added. While adding this mixture, the round-bottom
flash should be kept inicewater bath. Thiswasto pre-
vent the escape of fatty acids dueto higher tempera-
ture. Then round bottom flask was connected to reflux
condenser and refluxed for 2 hours.

After 2 hoursthe flask was cooled and 80 ml of
distilled water was added and mixed well. Thiswas
titrated against FASsolutionusingferroinindicator. The
end point wasthe sharp color changefrom bluegreen
towinered. Simultaneoudy, theblank wasrefluxedin
thesamemanner using distilled water instead of sample
withthesameamount of chemicals.

Estimation of total alkalinity

50 ml of samplewastakeninaconicd flask and 1-
2 dropsof phenolphthdeinindicator wasadded. It was
titrated against 0.1N HCI until disappearance of pink
color. Fromvolumeof HCl added, phenolphthaeina-
kalinity was calculated. After completion of first titra-
tion, 2-3 drops of methyl orangeindicator was added
to conical flask and titration was continued until color
changefrom orangeto pink. Thetotal alkalinity was
cdculated fromtotal volumeof HCI consumedin both
titrations.
Estimation of sodium and potassium

Flame photometer was switched on asper instruc-
tionsgiveninuser’s manual. The standard solutions were
aspirated intoflameandinstrument wascdibrated. The
samplewasfiltered using afilter paper toremove sus-
pended matter which will otherwise clog capillary of
indrument. Thefiltered samplewasinspiritedintoflame
and concentrationsof sodium and potassum presentin
sampleweredetermined.

Estimation of hardness

20ml of thesamplewastakeninaconica flask. To
this2ml of buffer solution and aspatulaof Eriochrome
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Black-T wereadded. It wastitrated against EDTA so-
|utiontakeninaburette. Theend point wascolor change
fromwineredto blue.

Estimation of calcium har dness

20ml of thesamplewastakeninaconica flask. To
this2 ml of NaOH solution and a spatula of Calcon
indicator wasadded. It wastitrated against EDTA so-
lution. Theend point was color changefrom pink to
purple.

Estimation of chlorides

20ml of the samplewastaken in aconical flask.
Few drops of potassium chromate wasadded and ti-
trated against standard AgN O, (0.014N)). Theend point
was color changefrom yellow to brick red. Theflask
was shakenvigoroudy during titrationto avoid clump-
ing of precipitate.

Bacterial genomeisolation and gel electrophor e-
Sis

1 ml of culturewhich contains 1x 10 ° bacteria
was collected in a2ml microcentrifugetube. It was
spun at 12000xg for 30 seconds. The supernatant was
discarded and the bacteria pellet wasresuspendedin
150ul1 of Buffer S, containing RNase A (50 mg/ml).
20ul of lysozyme was added and mixed well. It was
allowed to stand at room temperature for 5Smin. be-
fore proceeding. 30ul of 0.25M EDTA (PHS8.0) was
added, mixed well and incubated onicefor Sminutes.
450u1 of Buffer G-A was added and vortexed for 15
seconds. It was heated in awater bath at 65° C for
10 min. 400ul of Buffer G-B was added, followed by
1ml of Buffer DV (pre-chilled to 4°C) and mixed vig-
oroudly. It was centrifuged at 12000xg for 2min. As-
pirated off as much of the upper phase as possible
without disturbing the interphase upper phase dis-
carded. 1ml of Buffer DV (prechilled to 4°C) was
added to the remaining interphase and lower phase
and mixed vigorously to achieve homogeneity and
centrifuged at 12000xg for 2 min. The colored upper
phase was discarded. The lower phase was trans-
ferred to aSpin—filter placed in to a 2ml microfuge
tube and centrifuged at 12000xg for 1min. The Spin-
filter wasdiscarded. 400ul1 of buffer BV was added
tothefiltrate and mixed well. A Miniprep columnwas
placed to a2ml microcentrifugetube. Thebinding mix
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from the above step wastransferred to the Miniprep
column and centrifuged at 12000xg for Imin. Thefil-
tratefrom the 2ml microcentrifugetubewasdiscarded.
The Miniprep column was placed back to the 2ml
microcentrifugetube. 500u1 of Buffer W1 was added
to the Miniprep column and centrifuged at 12000xg
for Imin. Thefiltratewas discarded and the Miniprep
column was placed back to the 2ml microcentrifuge
tube. 700ul of Buffer W2 was added and centrifuged
at 12000xg for 1min. Thiswash step was repeated
with asecond 700ul aliquot of Buffer W2. The filtrate
wasdiscarded. The Miniprep column wasplaced back
in to the 2ml microcentrifuge tube and centrifuged at
12000xg for Imin. The Miniprep columnwastrans-
ferredtoaclean 1.5ml Microcentrifugetube. To elute
theDNA, 100-200u1 of Eluent was added to the cen-
ter of the membrane and was allowed to stand for
1minute at room temperature. It was centrifuged at
12000xg for 1min. Thefiltrate which contains bacte-
rial genomic DNA was collected and stored at 4°C.

Amplified productswerequantified using 1% aga
rosegd electrophoresis. 0.5g of agarose powder was
dissolved in 50 ml TAE buffer (makeupto 1 X) and
kept inmicrowaveovenfor 2 min. 2ul of Ethidium bro-
mideisadded and mixed well until it reachesawarm
temperature. The prepared agarose was casted on gel
tray by placing thecomb. 1 ul of 6X Gel loading dye,
2ul of distilled water and 3l of template (for bacterial
genomic DNA) wasmixed and loaded inthewd|s. 6ul
of PCR product areloaded onto thewe| directly with-
out adding gd loading dye. Thesamplewasrunat 100
Voltsfor 30 min.

Quantification of bacterial genome

Psedomonas species DNA was quantified using
Hybrid reader.

Polymer ase Chain Reaction (PCR) analysisof 16s
rRNA

The PCR reaction was performed using 50.0 ng
(1.0 ul) of Template (DNA) and 10 pmol (each 2 pl)
of primer (forward and reverse separately), and 10 pl
PCR Master mix (Amplicon) and 5.0 pl of double-
distilled water to adjust the volumeto 20.0 ul and the
amplification conditionsused wereasfollows:

Primer sequence of 16 SRNA
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Gene Forward primer Reverse primer
16 sRNA AGA GTT TGA TCM TGG CTC AG TACGGY TACCTTGTTACGACTT
Bacteria (Pseudomonas) GTCGTTAGCTTGCCAACATC CGGAAAGCAAGATGTCGATCG
TABLE 1.

RESULTSAND DISCUSSION

Samplecollection and bacterial isolation

Tenisolateswereisolated from thetannery effluent
and dudge. They wereidentified and characterized by
varioushiochemicd tests. Theresultsweretabulated in

Physico-chemical characteristicsof tannery efflu-
ent

Raw tannery effluents containing metalsand vari-

TABLE 2: Physico-chemical propertiesof raw tannery ef-
fluent and BI Srecommended per missiblelimitsfor tr eated
tannery effluent

TABLE 1: Identification of bacterial isolatesisolated from Untreated Parmissble limitsTor
tannery ffluent and sudge ,\? P?r arr;lier effluent tannery effluent
o. (mg
S.No. Name of isolates Name of bacteria : (raw) (treate?d)
1 TEB1 Arthrobactersp. 1. Sodium 1646 Not Mentioned
2 TEB2 Bacillus sp. 2. Potassium 654 Not Mentioned
3 TEB3 Pseudomonas 3. Calcium 1302 75
4  TEB4 Escherichia coli 4. Magngs um 486 50
5 TEBS Chromohalobacillus 5. Chloride 7277 1000
6 TEB6 Bacillus subtilis 6. Phosphorus 4 Not Mentioned
7 TEB7Y Pseudomonas aeruginosa £ N!t@e 2 100.
8 TEBS Saphylococcus aureus 8. Nitrite 56 Not Mentioned
9 TEB9 Bacillus flexus 9. Srlphzte 24 400
10 TEB10 Halobacteriumhalobium 10. Fluoride 26 15
400 e
S 300
g 20 ' Untreated
° 200 B Treated
_15 100 | 648
0 "" 8.04 ‘ r
BOD COD
Parameters
Figurel: Comparison of BOD and COD of untreated and treated tannery effluent
10000
9408
* 8000
Untreated
6000 +
= @A Treated
éb 4000 3250 S
= =
S 2000 é 868.2
-~
9 o é 200

TH Parameuﬁﬁs

Figure2: Comparison of TH and TDSof untreated and treated tannery effluent
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oussaltsin higher amount and are not suitablefor fur-
ther uselikeirrigation. Hence, chemicalslikesodium,
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TABLE 4: Comparison of parameter sof untreated and treated
tannery effluents

calcium, chlorideand varioussdtsmust bereducedat  s1. No. Parameter Raw TEB2 TEB4 TEB6
maximum level before disposal. Themain chemicals 1 ECpmho/cm 15860 1568 1522 1447
TABLE 3: Comparison of physico-chemical propertiesof 2 BODmgl 6480 1426 1136 804
untreated and treated tannery effluents 3 CoDmgl 3720 2560 2180 2080
l\?lo- Par ameter efﬁgg] tt%ztrzdw) Zfrf ?3:3 4 TDSmg/l 9408 940.80 913.20 868.20
' 5  Sodium mg/l 1640.0 717.0 7130 689.0
1 Electrical conductivity (umho/cm) 15860 1447 6 Potassium mg/l 6540 3360 3240 3150
2 Biological Oxygen Demand (mg/l) 64.80 8.04 7  Tota Hardnessmg/l 3250.0 325.0 250.0 200.0
3 Chemica Oxygen Demand (mg/l) 372 208 8  Caciummg/l 1302.0 130.0 100.0 80.0
4 Total Dissolved Solids (mg/l) 9408 868.2 9 Magnesium mg/l 48.0 480 420 360
10 Chloride mg/l 7277 3550 3260 2840
5 Total hardness (mg/l) 3250 2000 11 Phosphorous mg/! 40 310 280 260
6 Sodium mg/l 1640.0 689.0 12 Nitratemg/l 720 550 500 45.0
7 Potassium mg/l 654.0 315.0 13 Nitritemg/l 56.0 400 360 320
8 Calciummg/ 1302.0 80.0 14 Sulphate mg/l 240 200 175 165
. 15  Fluoride mg/l 260 200 180 16.0
9 Magnesium mg/| 486.0 36.0 16  Chromium mg/l 055 0026 0024 0021
10 Chloride mg/l 7277 2840 . . .
9 present in tannery effluent are cadmium, sodium, po-
11 Phosphorous mg/l 4.0 260 tassium and calcium. Moreover, raw tannery effluent
12 Nitrate mg/l 72.0 450  hasgreater eectrical conductivity, BOD, COD, TDS
13 Nitrite mg/ 56.0 2o AdTSS(TABLEZ2 and Fi gures'l anq 2). Theﬂe pa-
rameters are also considered during biological treat-
14 Sulphate mg/l 24.0 16.5 ment of tannery effluent
15 Fluoride mg/l 26.0 16.0 . . : :
Horide mg Comparison of physico-chemical properties of
8000 7577
3 6000 M Untreated
=0 B Treated
E 4000
—3 2000
- 0

Sodium PotassiumCaleium Chloride

Parameters

Figure3: Comparison of Sodium, Potassium, Calcium and Chlorideof untreated and treated tannery effluent

500
400
300
200
100

0

Levels (mg/L)

Magnesiunbulphat®hosphorusNitrite

Parameters

8 Untreated
& Treated

Nitrate

Figure4: Comparison of Magnesium, Sulphate, Nitriteand Nitrateof untreated and treated effluent

Snvironmental Science (=
A Jndian W



ESAIJ, 9(11) 2014

Sasikumar Palsamy et al.

treated and untreated tannery effluent

Bioremediation processisused for stimulating the
microorganismsto grow rapidly for degrading hazard-
ousorganic pollutantsin surface and ground water bod-
ies. Thisprocessresultsin rapid increase of microor-

TABLE 5: Comparison of percentage of reduction (%) of
parameter sof untreated and tr eated tannery effluents
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ganismthat yiel dsreduction of concentration level sof
chemicasin effluent water. Vasanthy (2004) found that
bacterialike Pseudomonas speciesplay amgjor role
inreduction of metalsintannery effluent. Thebacteria
like Halobacillus, Chromohalobacillus and
Pseudomonas species were used to deduce the con-
centration level of metdsintannery effluent (TABLE 3
and Figures3and 4).

Out of three cationstested (Mg, Na, Ca) the cal-
ciumleved (80mg/l) followed by sodium (689mg/l) and
magnesium (36mg/l). Thevauesof potassumand chlo-
ride content are 315mg/l and 2840 mg/| respectively
but these val ues obtained after treatment of effluent
seemsto be higher than BIS standard. The TABLE 3
depictsthereduction of chloridelevel from 7277 mg/L
to 2840 mg/L. Similarly, fluoride content hasasore-
duced from 26 mg/L to 18 mg/L (TABLES4 and 5and
Figures5,6,7 and 8).

Bacterial genomeisolation and gel electrophore-
Sis
Thebacteria genome (DNA) wasisolated from

Pseudomonas speciesand it wasrun by gel electro-
phoresis(Figured)

Quantification of bacterial genome
DNA wasquantified using Hybrid reader and the

g. Per centage of Reduction (%)
Parameters
No. TEB2 TEB4 TEB6
1 EC pumho/cm 90.11 90.4 90.87
2 BOD mg/l 77.99 82.46 875
3 COD mg/l 31.18 41.39 44.08
4 TDSmg/l 90 90.29 90.77
5  Sodium mg/l 56.28 56.52 57.98
6 Potassium mg/l 48.62 50.45 51.83
7 Tota Hardness mg/l 20 92.30 93.84
8 Caciummg/l 90.01 92.31 93.85
9 Magnesium mg/l 90.12 91.35 92.59
10 Chloride mg/l 51.21 55.20 60.97
11 Phosphorous mg/l 225 30 35.0
12 Nitrate mg/l 23.61 30.55 375
13 Nitrite mg/l 28.57 35.71 42.85
14 Sulphate mg/l 16.66 27.08 31.25
15 Fluoride mg/l 23.07 30.76 38.46
16 Chromium mg/l 95.27 95.63 96.18
94
S o2 90.87
o 90.4
E %0 90.1
=5
i;o 88 Parameters.
5 EC LS
R

NTEB 2
STEB 4
EBTEB 6

CALCIUM

Figure5: Percentage of Reduction of Physico-chemical parameter sby threebacterial isolates(TEB-2, TEB-4, TEB-6)

100

BoD Parametesy

Percentage of Reduction (%)

BTEB?2
NTEB4
STEBO6

CHLORIDE POTASSIUM

Figure6: Percentage of Reduction of Physico-chemical parameter sby threebacterial isolates(TEB-2, TEB-4, TEB-6)
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Figure7: Percentage of Reduction of Physico-chemical parameter sby threebacterial isolates(TEB-2, TEB-4, TEB-6)

60 -

(=)

Percentage
of

Reduction
(%)

PHOSPHORUS NITRITE

BTEB 2
N TEB 4
mTEB 6

NITRATE SULPHATE

Parameters
Figure8: Percentage of Reduction of Physico-chemical parameter sby threebacterial isolates(TEB-2, TEB-4, TEB-6)

Figure9: Bacterial genomefrom Pseudomonasspecies

value (ng/ul) is noted to proceed further to PCR and
theresultsweretabulated in TABLE 6.

Polymerase Chain Reaction (PCR) analysisof 16s
rRNA

Inlane 1, molecular ladder wasplaced and lanes 2
and 3 were 16s rRNA with lanes 4 and 5 were
Pseudomonas amplicons. From these, the presence of
genefor degradation wasevident.

DISCUSSION

Inthisstudy, three bacterial isolates (Pseudomo-
nas  species, Halobacillus  species,
Chromohal obacillus species) have shown effective
degradation of varioussdtspresent inthetannery efflu-

TABLE 6: Quantification of Bacterial DNA

Quantity of
S Bacteria Absorbance ool DNA
No. at 260/280nm
(ng/ub)
Bacteria (Pseudomonas) 1.785 245.764
Bacteria (Pseudomonas) 1.886 240.442

Figure10: 16srRNA of Pseudomonas species
ent. Out of three one bacterium (Pseudomonas spe-
cies) has shown maximum degradation capacity in all
parameters. Thebacterium (Pseudomonas species) has
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reduced TDS (90.7%), hardness (93.8%), BOD
(87.5%), COD (44.08%) and various salts. Similar
types of results were obtained by previous research
(Jatavathu, et.al. 2011, Murdli, et.al.2002). However,
the bacteriumin thisstudy hasshown maximum highest
degradation. It wasa so noted that the genesfor deg-
radation wereidentified.

CONCLUSION

Thisstudy offersan aternativeto befurther ex-
ploited for salt and metal bioremediationinawide
range of environmentsincluding tannery effluent. The
novel finding of chromosomemediated bioremediation
of tannery chemicalswill attract aconsiderableinter-
est owingtoits potential usein biotechnology, andin
creation of moreefficient bacteriaemploying genetic
engineering toolsand techniques. From PCR and DNA
sequence andysisevidencewas provided that theloci
conferring resistanceto these metalsare present within
gram-negative bacterid communities. Resultsindicated
that the bacterial isolate Pseudomonas sp. could be
efficiently used for bioremediation tannery effluents.
However, resultsin this study provideabasisfor as-
sessing thepotential of usingindigenoussalt and metal
reducing novel bacteriafor bioremediation applica-
tions. Development of economic and efficient
bi oremediation technique based on wholecell system
for thereduction and removal of toxic saltsand met-
alsfrom tannery effluents and solid wastes may help
to cope with the extensive use of salt and metal in
leather tanning.

LIST OFABBREVIATION

BOD Biological Oxygen Demand
COD Chemical Oxygen Demand

TH Total Hardness

TSS Total Suspended Solids

PCR Polymerase Chain Reaction

CRD Chromate Resistant Determinant
DO Dissolved Oxygen

EDTA Ethlene Diamine Tetraacetic Acid
DPC Diphenylcarbazide

LB Luria Bertani
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